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We report a sudden reversal in the pressure dependence of Tc in the iron-based superconductor
RbFe2As2, at a critical pressure Pc = 11 kbar. Combined with our prior results on KFe2As2 and
CsFe2As2, we find a universal V-shaped phase diagram for Tc vs P in these fully hole-doped 122
materials, when measured relative to the critical point (Pc, Tc). From measurements of the upper
critical field Hc2(T ) under pressure in KFe2As2 and RbFe2As2, we observe the same two-fold jump
in (1/Tc)(−∂Hc2/∂T)Tc across Pc, compelling evidence for a sudden change in the structure of
the superconducting gap. We argue that this change is due to a transition from one pairing state
to another, with different symmetries on either side of Pc. We discuss a possible link between
scattering and pairing, and a scenario where a d-wave state favoured by high-Q scattering at low
pressure changes to a state with s± symmetry favoured by low-Q scattering at high pressure.
PACS numbers: 74.70.Xa, 74.62.Fj, 61.50.Ks
I. INTRODUCTION
Pairing symmetry in the iron based superconductors
is controlled by the interband and the intraband inter-
actions which are tunable by external parameters such
as doping or pressure.1,2 Recent theoretical works using
a five orbital tight binding model show a near degen-
eracy between d and s± pairing states in the 122 iron
pnictides as a result of the multiorbital structure of the
Cooper pairs and the near nesting conditions.3,4 Hydro-
static pressure is a clean tuning parameter that can mod-
ify the orbital overlap, the exchange interactions, and the
band structure of metals. Given the near degeneracy be-
tween different pairing states, it is conceivable that the
pairing symmetry of certain iron-based superconductors
can be tuned by pressure. These ideas gained experimen-
tal relevance with our recent discovery of a V-shaped
T -P phase diagram in KFe2As2 and CsFe2As2, where
Tc decreases initially as a function of pressure, then at
a critical pressure Pc, it suddenly changes direction and
increases.5,6 Our results on KFe2As2 have been repro-
duced by other groups.7–9 We interpreted the transition
at Pc as a change of pairing state, possibly from d to s±,
where the decreasing Tc of the former meets the grow-
ing Tc of the latter at Pc, resulting in a V-shaped phase
diagram.
In this article, we present our discovery of a very
similar V-shaped phase diagram in a third material:
RbFe2As2. We show that ∂Tc/∂P on both sides of Pc is
the same in all three materials, which therefore share a
universal V-shaped phase diagram. We show that the
slope of Hc2(T ) jumps by a factor 2 across Pc, in a man-
ner that also appears to be universal. This is compelling
evidence for a sudden change in the gap structure,8 which
we attribute to a change of pairing symmetry.
The Fermi surface of KFe2As2 is known in detail from
quantum oscillations studies.10,11 It consists of three
quasi-2D hole-like cylinders centered on the Γ point,
labelled α (small inner cylinder), ξ (middle cylinder),
and β (large outer cylinder), as well as small cylindri-
cal satellites at the corners of the Brillouin zone, labelled
ε. There is also one small 3D hole pocket at the Z
point of the Brillouin zone.12 The pairing symmetry of
KFe2As2 at ambient pressure is the subject of ongoing
debate. Laser ARPES experiments suggest a s± state
with eight line nodes on the ξ band and no nodes on the
α and β bands.13,14 By contrast, bulk measurements of
thermal conductivity,15,16, heat capacity17,18 and pene-
tration depth19,20 point to a d-wave state, with four line
nodes on each of the Γ-centered Fermi pockets (α, ξ, and
β).
II. METHODS
Single crystals of RbFe2As2 were grown using a self-
flux method similar to KFe2As2 and CsFe2As2.
21,22 Two
samples of RbFe2As2, labelled Sample A and Sample B,
were pressurized in a clamp cell and measured up to
22 kbar. The pressure was measured by monitoring the
superconducting transition of a lead gauge placed besides
the two samples in the clamp cell with a precision of ± 0.1
kbar. A 1/1 mixture of pentane and 3-methyl-1-butanol
was used as the pressure medium. Measurements of re-
sistivity and Hall effect were performed on both sam-
ples in an adiabatic demagnetization refrigerator using
the standard six-contact configuration. Hall voltage was
measured at plus and minus 10 T from T = 20 to 1 K
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FIG. 1. (a) Pressure dependence of Tc in RbFe2As2. The
red and blue circles represent data from Samples A and B,
respectively. Tc is defined as the temperature where ρ = 0.
The critical pressure Pc marks the reversal in the Tc behaviour
from decreasing to increasing. Dotted lines are linear fits to
the data in the range Pc ± 6 kbar. The critical pressure
Pc = 11 ± 1 kbar is defined as the intersection of the two
dotted lines. The green diamonds are data from Ref. [23],
where Tc was measured by AC susceptibility and µSR. (b)
Three representative ρ(T ) curves in the low pressure phase
(P < Pc), from Sample A, normalized to unity at T = 4 K.
The arrow shows that Tc decreases with increasing pressure.
(c) Same as in (b) for the high pressure phase (P > Pc). The
arrow shows that Tc now increases with increasing pressure.
and antisymmetrized to calculate the Hall coefficient RH.
Excellent reproducibility was observed between the two
samples. To avoid redundancy, we present the results
from Sample A, unless otherwise mentioned.
III. RESULTS AND DISCUSSION
We have measured the pressure dependence of four
quantities: the critical temperature Tc, the Hall coeffi-
cient RH, the upper critical field Hc2(T ), and the re-
sistivity ρ. We present each measurement in turn, and
discuss the implications.
A. Pressure dependence of Tc
Figure 1(a) shows our discovery of a sudden reversal
in the pressure dependence of Tc in RbFe2As2 at a crit-
ical pressure Pc = 11 ± 1 kbar. On the same figure,
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FIG. 2. Temperature-pressure phase diagram
of KFe2As2 (black and grey), RbFe2As2 (red), and
CsFe2As2 (green). The residual resistivity ρ0 of each sam-
ple is indicated. Comparing the black and grey points shows
that Pc is unaffected by disorder. The three compounds
show a Tc reversal at comparable critical pressures (color-
coded vertical lines): Pc = 17.5, 11, and 14 kbar, in KFe2As2,
RbFe2As2 and CsFe2As2, respectively. Data for KFe2As2 and
CsFe2As2 are reproduced from Refs. 5 and 6, respectively. Er-
ror bars are no larger than the size of the points.
the green diamonds show Tc values reported previously
for RbFe2As2 from AC susceptiblity and µSR measure-
ments up to 10 kbar by Shermadini et al.23 These data
are in excellent agreement with ours, but they stop at
10 kbar, just before Pc. By extrapolation, Shermadini et
al. concluded that Tc would be fully suppressed at 19 kbar
which is the natural expectation from a superconductor
with one dominant pairing state.
We determined Tc from resistivity measurements using
a ρ = 0 criterion. Figure 1(b) shows three representa-
tive resistivity curves at P < Pc, where Tc decreases by
increasing pressure. Figure 1(c) shows three curves at
P > Pc, where Tc reverses direction to increase by in-
creasing pressure. Tc varies linearly near Pc from either
side, resulting in a V -shaped phase diagram in RbFe2As2,
similar to KFe2As2 and CsFe2As2.
5,6
In Fig. 2, we compare the phase diagrams of KFe2As2,
RbFe2As2 and CsFe2As2, with Pc = 17.5, 11, and 14
kbar, respectively. The black and grey symbols corre-
spond to two samples of KFe2As2 with different disorder
levels. Although the residual resistivity of the less pure
sample (ρ0 = 1.3 µΩ cm) is six times larger than that of
the pure sample (ρ0 = 0.2 µΩ cm), they have identical
Pc. Hence, disorder does not affect the critical pressure.
3TABLE I. Lattice parameters (a and c), unit cell volume (V = ca2), Sommerfeld coefficient in the specific heat (γ), critical
temperature Tc at ambient pressure, Tc at Pc, and critical pressure Pc, for KFe2As2, RbFe2As2 and CsFe2As2.
21,22,24–26 As the
atomic size of the alkali ion increases from K to Rb to Cs, lattice parameters, unit cell volume, and the Sommerfeld coefficient
systematically increase, while Tc systematically decreases. But the critical pressure Pc does not follow these systematics: it
decreases from K to Rb, then increases from Rb to Cs.
Material a (A˚) c (A˚) V (A˚
3
) γ (mJ/K2mol) Tc (P = 0) (K) Tc (P = Pc) (K) Pc (kbar)
KFe2As2 3.84 13.84 204 99 3.6 1.6 17.5
RbFe2As2 3.86 14.45 215 128 2.5 1.2 11
CsFe2As2 3.89 15.07 228 184 1.8 0.7 14
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FIG. 3. Universal V-shaped phase diagram of AFe2As2,
where A = K (black and grey), Rb (red) and Cs (green).
Data points from Fig. 2 are re-plotted with pressure values
shifted by the respective critical pressures (Pc = 17.5, 11,
and 14 kbar, for A = K, Rb, and Cs) and Tc values shifted by
the respective values of Tc at Pc (1.6, 1.2, and 0.7 K, for A =
K, Rb, and Cs). Error bars are no larger than the size of the
points. The yellow lines are linear fits on either side of Pc.
Figure 2 also shows that the phase diagram of the less
pure KFe2As2 sample (gray) is rigidly shifted down rel-
ative to the pure sample (black). Therefore, the low-
pressure and the high-pressure superconducting phases
have comparable (and large) sensitivity to disorder. The
high sensitivity to disorder on both sides of Pc is incom-
patible with the standard s++ state, known to be resilient
against disorder.27,28 In KFe2As2 at ambient pressure,
the steep drop of Tc as a function of controlled disorder
was shown to be quantitatively consistent with the high
sensitivity of a d-wave state to disorder.15,29,30 Since the
usual s± state, with a sign change between pockets cen-
tered at different points in the Brillouin zone, is known
to be much less sensitive to disorder than the d-wave
R
H
 
(m
m3
/C
)
T (K)
RbFe2As2
(a)
(b) (c)
P = kbar0.5
8.0
12.1
21.9
 0.6
 0.8
 1
 0  2  4  6  8  10
R
H
 
(m
m3
/C
)
T2 (K2)
 0.6
 0.7
 0.8
 0.9
 0  4  8  12
R
H
 
(0)
 (m
m3
/C
)
P (kbar)
 0.6
 0.7
 0.8
 0.9
 0  5  10  15  20  25
FIG. 4. (a) Temperature dependence of the Hall coeffi-
cient RH(T ) in RbFe2As2 at four pressures as indicated. (b)
RH(T ) plotted versus T
2 for the same pressures as in (a), at
low temperature. The dotted lines are linear fits from which
the zero-temperature limit of the Hall coefficient, RH(0), is
obtained at each pressure. (c) RH(0) plotted as a function of
pressure, showing a small but smooth variation. Vertical and
horizontal error bars are no larger than the size of the points.
Vertical error bars come from the uncertainty in the T 2 fits
in (b), associated with changing the fitting interval.
state,30 it may be that the high pressure phase is the
sh± state proposed for KFe2As2,
31 where the gap changes
sign between two of the Γ-centered pockets resulting in
a higher sensitivity to disorder.
By measuring the lattice parameters of KFe2As2 under
pressure, we showed in Ref. [6] that it takes about 30 kbar
to tune the unit cell volume and the As-Fe-As bond angle
of CsFe2As2 to match those of KFe2As2. Therefore, if the
structural parameters directly controlled Pc, one would
expect the critical pressure of CsFe2As2 to be 30 kbar
larger than that of KFe2As2. As shown in Fig. 2, the Pc of
CsFe2As2 is less than the Pc of KFe2As2. Table I lists the
4structural parameters of the three compounds at ambient
pressure. Rb atoms are intermediate in size between K
and Cs, hence the lattice parameters of RbFe2As2 are in
between those of KFe2As2 and CsFe2As2. Fig. 2 shows
that the Pc of RbFe2As2 does not fall between those of
the other two compounds. There is indeed no straight-
forward connection between lattice parameters, bond an-
gles, or ionic sizes and the actual values of Pc in these
three compounds. Interestingly, near optimal doping, in
both 122 and 1111 families, there is indeed a straightfor-
ward connection between the structural parameters and
Tc.
32,33 Near optimal doping, d wave is known to be a
subdominant superconducting state while s wave is the
dominant one.34 The Loss of this straightforward connec-
tion between superconductivity and structural parame-
ters in the over-doped regime could in fact result from a
dominant d wave state.
In Fig. 3, we make a direct comparison of the three V-
shaped phase diagrams, by shifting each curve horizon-
tally by Pc and vertically by Tc(P=Pc), so that the tip
of the V coincides for the three materials. Remarkably,
we find the same, universal V-shaped phase diagram in
the range Pc ± 10 kbar. In other words, (∂Tc/∂P )P<Pc
and (∂Tc/∂P )P>Pc are identical in the three materials.
Such a universal phase diagram, independent of the al-
kali atom (A) in AFe2As2 and of the different structural
parameters, poses a clear challenge to our understanding
of multiband superconductivity.
B. Pressure dependence of RH
In our previous work on KFe2As2 and CsFe2As2, we
showed that the V-shaped pressure dependence of Tc is
not accompanied by any abrupt changes in the normal-
state properties. In particular, the zero-temperature
limit of the Hall coefficient, RH(0), was found constant
in both materials as a function of pressure across Pc,
ruling out a sudden change in the Fermi surface, i.e. a
Lifshitz transition.5,6 We concluded that the phase tran-
sition at Pc is not triggered by some change in the Fermi
surface, and is instead associated with a change in the su-
perconducting state itself. This was confirmed by quan-
tum oscillation measurements on KFe2As2 under pres-
sure, which found a smooth evolution of the oscillation
frequencies and cyclotron masses across Pc.
7
Figure 4(a) shows the temperature dependence of
RH in RbFe2As2, at various pressures. The low-
temperature data goes as T 2, allowing us to extract
RH(0) from a linear fit of RH(T ) vs T
2, as shown in
Fig. 4(b). The RH(0) values are plotted as a function
of pressure in Fig. 4(c). We find a small but smooth
variation in RH(0), with no anomaly at Pc = 11 kbar,
very different from the step-like structure expected of a
typical Lifshitz transition.35
In Figure 5, we summarize the results of our Hall
measurements in the three materials. In KFe2As2 and
CsFe2As2, RH(0) is completely flat with pressure. In
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FIG. 5. The zero-temperature limit of the Hall coefficient,
RH(0), plotted for the three materials AFe2As2, where A =
K (black), Rb (red), and Cs (green). Vertical and horizontal
error bars are no larger than the size of the points. Within
error bars, RH(0) is constant for KFe2As2 and CsFe2As2, and
nearly so for RbFe2As2. Horizontal lines are a guide to the
eye. Data for KFe2As2 and CsFe2As2 are reproduced from
Refs. 5 and 6, respectively.
RbFe2As2, there is a broad structure in RH(0) and a
straight line does not go through all data points. We at-
tribute this broad feature to a smooth evolution of Fermi
surface parameters under pressure. Taken together, these
Hall data make a compelling case that the universal V-
shaped Tc vs P curve of Fig. 3 is not shaped by a sudden
change in the Fermi surface at Pc.
C. Pressure dependence of Hc2
Measurements of the upper critical field Hc2 in
KFe2As2 under pressure can be used to provide evidence
for a change of gap structure across Pc. Recently, Tau-
four et al. found a change of regime in the dependence of
the quantity (1/Tc)(−∂Hc2/∂T)Tc as a function of the
A coefficient of resistivity from ρ(T ) = ρ0 +AT
2.8 They
linked this change of regime to a change in the kz corru-
gations of the superconducting gap at the critical pres-
sure Pc. Inspired by their work, we explored the pressure
dependence of Hc2 in both KFe2As2 and RbFe2As2.
At any given pressure, we used measurements of
ρ(T ) at different fields to determine Hc2(T ). Figure 6
shows normalized ρ(T ) curves in RbFe2As2 at different
fields, for four representative pressures, below and above
Pc = 11 kbar. We define Tc at each field from the resis-
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FIG. 6. Resistivity ρ(T ) of RbFe2As2 normalized to unity
at T = 2.5 K, at P = 4.0, 8.0, 15.2, and 21.9 kbar. The
color of each curve corresponds to a field H as indicated. At
each field, Tc is defined from the resistive transition using
the criterion ρ = 0. This yields the curves of Hc2 vs T in
Fig. 7(a). Note that the width of the transition is larger in
the low-pressure phase (e.g. in (a)) compared to the high-
pressure phase (e.g. in (d)), because ∂Tc/∂P is almost two
times higher in the low-pressure phase (Fig. 3). Therefore, a
small pressure gradient across the sample in the pressure cell
generates a wider transition in the low-pressure phase.
tive transition using the ρ = 0 criterion, then plot those
Tc values vs H at each pressure, to arrive at the H-T
curves shown in Fig. 7(a).
The four Hc2(T ) curves in Fig. 7(a) should be viewed
in two pairs with comparable Tc values on either side of
Pc, as illustrated in Fig. 7(b). Figure 7(c) summarizes
the results by plotting (−∂Hc2/∂T)Tc versus Tc for the
two pairs of points at Tc = 1.4 K and 1.9 K. At each value
of Tc, the full symbol lies above the empty one, showing
that the high-pressure phase is more robust against the
magnetic field than the low-pressure phase. To obtain
(−∂Hc2/∂T)Tc in RbFe2As2, we made linear fits to the
H-T curves in Fig. 7(a) near Tc.
Figure 8 shows (1/Tc)(−∂Hc2/∂T)Tc vs (P − Pc) for
both RbFe2As2 and KFe2As2. In total, we measured
Hc2(T ) at six different pressures, corresponding to the
six red squares in Fig. 8. The four black data points
in Fig. 8 come from similar measurements on KFe2As2,
from the Hc2(T ) curves shown in Fig. 9. The magnitude
of (1/Tc)(−∂Hc2/∂T)Tc is the same in the two materials,
on both sides of Pc, revealing a second universal prop-
erty of the pressure-induced transition: a two-fold jump
in (1/Tc)(−∂Hc2/∂T)Tc at P = Pc (Fig. 8).
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FIG. 7. The full symbols in this figure represent the high-
pressure phase (P > Pc) and the empty symbols represent the
low-pressure phase (P < Pc). (a) Hc2(T ) in RbFe2As2 at four
pressures. The light blue pair of curves starts from Tc ' 1.9 K
and the dark blue pair starts from Tc ' 1.4 K, at H = 0. At
a given Tc, the low pressure curve has a lower slope compared
to the high pressure one. (b) The V-shape phase diagram of
RbFe2As2, rotated by 90 degrees, with lines that cut through
the “V” at pairs of pressures corresponding to the light blue
and the dark blue curves in panel (a). (c) (−∂Hc2/∂T)Tc is
extracted from linear fits to the curves in panel (a) near Tc and
plotted against Tc. The light blue pair of points is vertically
aligned at Tc ' 1.9 K and the dark blue pair at Tc ' 1.4 K
corresponding to the vertical lines in panel (b). Error bars are
no larger than the size of the points. We observe that consis-
tently, (−∂Hc2/∂T)Tc is larger in the high pressure phase.
The Helfand-Werthamer theory, modified for super-
conductors with anisotropic gap structures,36 relates the
quantity (1/Tc)(−∂Hc2/∂T)Tc to the gap dispersion Ω
and the anisotropic Fermi velocity v0 through the rela-
tion:
1
Tc
(−∂Hc2
∂T
)
Tc
=
16piφ0k
2
B
7ζ(3)~2
1
〈Ω2µc〉
1
v20
(1)
where φ0, ~, and kB are the magnetic flux quantum, the
Planck constant, and the Boltzmann constant. µc and v0
relate to the Fermi surface parameters according to:
µc =
v2x + v
2
y
v20
and v30 =
2E2F
pi2~3N(0)
(2)
Where EF and N(0) are the Fermi energy and the den-
sity of states at the Fermi level. Fermi velocity is not
a constant at anisotropic Fermi surfaces, hence, a char-
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FIG. 8. (1/Tc)(−∂Hc2/∂T)Tc as a function of P−Pc in
RbFe2As2 (red squares) and KFe2As2 (black squares). The
two materials are seen to display the same behaviour, with
the same magnitude on both sides of Pc. The thick gray line
is a guide to the eye. A two-fold jump is observed at P = Pc,
revealing a clear difference between the low-pressure phase
(P − Pc < 0) and the high-pressure phase (P − Pc > 0).
acteristic constant velocity v0 is defined in Eq. 2 appli-
cable to anisotropic Fermi surfaces.36 For the isotropic
case, one recovers v0 = vF. The function Ω describes
the momentum dependence of the superconducting gap:
∆ = Ψ(r,T)Ω(kF). The averages 〈· · · 〉 are taken over
the Fermi surface.
Given that quantum oscillation measurements in
KFe2As2 under pressure show a smooth evolution of vF
across Pc,
7 the two-fold jump in (1/Tc)(−∂Hc2/∂T)Tc ob-
served at Pc can only be the result of a sudden change
in the gap dispersion function Ω in Eq. 1, caused by a
sudden change in the structure of the superconducting
gap across Pc. The most natural mechanism for such a
change is a transition from one pairing state to another,
with a change of symmetry, e.g. from d-wave to s-wave.
D. Pressure dependence of ρ(T )
In a recent theoretical work, Fernandes and Millis
showed how different spin-mediated pairing interactions
in iron-based superconductors can favor different pair-
ing symmetries.4 In their model, based on the standard
Fermi surface with hole-like pockets at the Γ point and
electron pockets at the X points, SDW-type magnetic
fluctuations, with wavevector (pi, 0), favour s± pairing,
whereas Ne´el-type fluctuations, with wavevector (pi, pi),
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FIG. 9. Hc2(T ) in KFe2As2 plotted as a function of
T/Tc. At each pressure, (−∂Hc2/∂T)Tc is obtained by fit-
ting a line to the Hc2(T ) curve near Tc. The resulting
(1/Tc)(−∂Hc2/∂T)Tc values are the black data points in
Fig. 8. Solid lines are a guide to the eye.
favour d-wave pairing. A gradual increase in the (pi, pi)
fluctuations rapidly suppresses the s± superconducting
state and eventually causes a phase transition from the
s± state to a d-wave state, producing a V-shaped phase
diagram of Tc vs tuning parameter (strength of (pi, pi)
correlations).4
It is conceivable that two such competing interactions
are at play in AFe2As2, with pressure tilting the bal-
ance in favor of one versus the other. We explore such
a scenario by looking at how the inelastic scattering
evolves with pressure, measured via the inelastic resis-
tivity, defined as ρ(T = 20K) − ρ0. Figure 10 shows
the temperature dependence of resistivity, at six repre-
sentative pressures, in RbFe2As2. The residual resistiv-
ity ρ0 comes from a power-law fit to the resistivity at
any pressure, of the form ρ = ρ0 + AT
n. The resulting
ρ0 does not change with pressure. ρ(T = 20K) is the
value of the resistivity at T = 20 K, at any given pres-
sure. Through the same procedure, we extracted ρ0 and
ρ(T = 20K) as a function of pressure in KFe2As2 and
CsFe2As2, from published data.
5,6 In Fig. 11, the inelas-
tic resistivity ρ(T = 20K) − ρ0 is plotted as a function
of P−Pc. In all three materials, at P − Pc > 0, the
inelastic resistivity varies linearly with pressure. As P
drops below Pc in the low pressure phase (P − Pc < 0),
the inelastic resistivity shows a clear rise over and above
the linear regime. Figure 11 therefore suggests a connec-
tion between the transition in the pressure dependence of
Tc and the appearance of an additional inelastic scatter-
7 3
 6
 9
 12
 0  10  20ρ
 
(T
 = 
20
 K
) -
 ρ 0
 
(µΩ
 
cm
)
P
RbFe2As2
Pc
 0
 5
 10
 15
 20
 0  10  20  30
ρ 
(µΩ
 
cm
)
T (K)
ρ (T = 20 K)
P = kbar2.3
6.0
9.7
13.7
18.4
21.9
FIG. 10. Resistivity of sample A as a function of temperature
up to 30 K, at six representative pressures, as indicated. The
vertical arrow that cuts through the resistivity curves at T =
20 K defines ρ(T = 20K). The black dotted line is a power law
fit to the resistivity curve at P = 21.9 kbar, in the interval
from T = 3 K to 15 K. We define the residual resistivity
ρ0 as the zero temperature limiting value of this fit. The
inset shows the pressure dependence of the inelastic resistivity,
ρ(T = 20 K) − ρ0. The vertical arrow in the inset shows
Pc = 11 kbar. The red dashed line is a linear fit to the inelastic
resistivity as a function of pressure at P > Pc.
ing channel. Note that our choice of T = 20 K to define
the inelastic resistivity is arbitrary; resistivity cuts at any
other temperature above Tc give qualitatively similar re-
sults.
Now, the intraband inelastic scattering wavevectors
that favour d-wave pairing in KFe2As2 are large-Q pro-
cesses where Q is the momentum transfer.37 By contrast,
theoretical calculations show that the sh± pairing state,
which changes sign between the α and the ξ hole pockets,
is favoured by small-Q interband interactions.31 There-
fore, one scenario in which to understand the evolution
in the inelastic resistivity with pressure (Fig. 11), and
its link to the Tc reversal, is the following. At low pres-
sure, the large-Q scattering processes that favor d-wave
pairing make a substantial contribution to the resistiv-
ity, as they produce a large change in momentum. These
weaken with pressure, causing a decrease in both Tc and
the resistivity. This decrease persists until the low-Q pro-
cesses that favor sh± pairing, less visible in the resistivity,
come to dominate, above Pc.
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FIG. 11. Inelastic resistivity defined as ρ(T = 20 K) −
ρ0 and plotted versus P − Pc in KFe2As2 (black symbols,
Pc = 17.5 kbar), RbFe2As2 (red symbols, Pc = 11 kbar),
and CsFe2As2 (green symbols, Pc = 14 kbar). Dashed lines
are linear fits to the data at P − Pc > 0 showing that the
inelastic resistivity scales linearly with pressure in the high
pressure phase above Pc. As the pressure is lowered below
Pc, a new channel contributes to the inelastic resistivity of
AFe2As2 shown as shaded areas in gray, red, and green for A
= K, Rb, and Cs. The vertical black line marks P = Pc.
IV. SUMMARY
In summary, we report a universal V-shaped pressure
dependence of Tc in AFe2As2 with A = K, Rb, and Cs.
Remarkably, the temperature-pressure superconducting
phase diagram of these fully hole-doped iron arsenides
is universal, unaffected by a change in the alkali atom
A, with its concomitant changes in structural parame-
ters. In the absence of any sudden change in the Fermi
surface across the critical pressure Pc, we interpret the
Tc reversal at Pc as a transition from one pairing state
to another. The observation of a sudden change in the
upper critical field Hc2(T ), which also appears to be uni-
versal in that it is identical in RbFe2As2 and KFe2As2, is
compelling evidence of a sudden change in the structure
of the superconducting gap across Pc. Our proposal is a
d-wave state below Pc and a so-called s
h
± state, where the
gap changes sign between Γ-centered hole pockets, above
Pc. Our study of the pressure dependence of resistivity
in KFe2As2, CsFe2As2, and RbFe2As2 reveals a possible
link between Tc and inelastic scattering. As the pressure
is lowered, the large-Q inelastic scattering processes that
favour d-wave pairing grow until at a critical pressure
Pc they cause a change of pairing symmetry from s-wave
8to d-wave.
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